adequate capacity and systems to facilitate the effective ethical review, regulation and implementation of research. 2, 3, 4, 5, 6, 7, 8 Though the practice of modern medicine in Uganda is credited to Sir Albert Ruskin Cook starting in 1896, documented regulation of research activities in the country is traced to as late as 1970 with the formation of the National Research Council (NRC). This implies that a number of recorded research activities in the country between 1896 and 1970 did not benefit from a formalized research regulatory system. In 1990 the NRC was transformed into the Uganda National Council for Science and Technology (UNCST) with a broader mandate to guide and coordinate all research and development programs throughout Uganda. 9 It should be noted that research ethics to a great extent has been informed by international ethics scandals and documents like the Nazi experiments, Tuskegee syphilis studies, Thalidomide experience, Declaration of Helsinki and issues that gave research ethics a global revolution. There are several ethical challenges in research in low resource settings as evidenced by the numerous gross violations that have been documented. 10, 11, 12, 13, 14 Additionally, development of the field of research ethics has been hindered by inadequate financial, human resources and lack of infrastructure. 15, 16, 17, 18 The globalization of clinical research calls for improved standards in the research environment to ensure that harm, exploitation and the abuse of research participants in low resource settings are minimized. This is also associated with the need for equitable sharing of research benefits by the research communities. In order to address these challenges, several projects have been implemented over the last two decades with a goal of providing human resource development and increasing the capacity for ethical review of health research in Africa through a number of international partnerships. 19 Though many countries have benefitted from these initiatives, the developments that resulted from such initiatives are not uniform across sub-Saharan Africa.
This study describes the implementation and structural aspects of research ethics in Uganda since the introduction of modern medicine in 1896 up until today. We present the case of Uganda, a low resource country, which has gradually registered significant prog- 
| ME THODS
This was a retrospective study. Data were collected through review of records, laws, guidelines, policies, publications and evaluation of documented practices covering the period from when modern medicine was first established in Uganda (1896) to date. A data collection tool from a related study was adopted and adapted. 20 The documents reviewed are summarized in 
| Ethical Review
Since the study involved review of public records with information already available in the public domain, ethical review was not required.
| RE SULTS

| Research Regulation 1896 to 1970
The practice of medicine evolved over time and by the time of Uganda's independence in 1962, the New Mulago national referral hospital, a 1500-bed capacity facility, and a fully-fledged medical school at the associated Makerere University were in place. As the practice of medicine evolved in the country so did medical research including but not limited to research in the early 1900s by Albert medicine was not matched with the development of research infrastructure including the lack of research regulatory systems.
| Research Regulation 1970 to 1990
The first documented regulation of research activities in Uganda is traced to 1970 with the formation of the National Research Council (NRC). This implies that the recorded research activities in the country between 1896 and 1970 did not benefit from a formal research regulatory system. However, even with the formation of the NRC, research ethics committees (RECs) to review research protocols and national guidelines to guide the review process were non-existent. Review by the NRC was guided by the Declaration of Helsinki that was not adapted or tailored to the local context. The first REC, the National HIV/AIDs Research Committee was formed in 1986 in order to facilitate review of research related to the HIV/AIDS epidemic that was then at its peak in the country. The operations of the REC were not guided by any national guidelines for conduct of research involving humans as participants.
In 1990 the laws regulating research in the form of the Uganda National Council for Science and Technology (UNCST) Act was established. The UNCST Act provided a formal basis for development and implementation of policies. This gave birth to the first Uganda national guidelines for research involving humans as research participants in 1997. 26
| Research Regulation 1990 to present
The development of research ethics in Uganda since 1990 has been spearheaded by the Uganda National Council for Science and Technology in conjunction with major research partners, particularly Makerere University. Currently, the UNCST is a major coordinating centre for research ethics and research regulation and works in collaboration with a diversity of academic, health and research institutions to strengthen the capacity as well as implement the relevant policies.
The following achievements have been made since 1990. It should be noted that timing of some of the activities does overlap.
| The UNCST Act
In 1990 Despite the sustained capacity building, there has not been a proportionate growth in the numbers of bioethics experts in the country until the establishment of local training programs. 
| National Guidelines for Research Involving Humans as Participants
| Long Term Training
| Short Term Training
| Establishment of Research Ethics Committees (RECs)
The first recognized REC in Uganda was the National HIV/AIDS operating in Uganda to be accredited by UNCST. Accreditation by the UNCST is done by the Accreditation Committee for RECs that has been active since 2010.
Currently, 23 RECs have been accredited nationally and are functioning (see Table 2 )
The geographically closer the REC is to a potential researcher, the higher the chances that ethical review and approval will be sought.
Additionally, if an institution hosts a REC, it creates awareness about the roles of RECs and is more likely to encourage its staff to submit their research protocols to the REC. All these have contributed to an increase in number of protocols reviewed by RECs as well as those However, there are variations in the capacities of RECs, consequently, their effectiveness in the review process is not at the same standard as others that are more advanced.
| Bioethics Working Group
In 2007 However, despite the valuable contribution made by the BWG, there is still a significant lack of bioethics scholarship in Uganda. This needs to be developed as well.
| Research Site Monitoring
Since 2007 
Number of participants
Year implementation of the research they approve, more RECs have become actively engaged in this regulatory process. This is important because it reduces on unethical conduct and promotes sharing of best practices. It is feasible in a limited resource setting and a great stride towards improved ethical conduct since individuals tend to be more compliant if they know their activities can be monitored or audited.
| The Annual National Researcher Ethics Conference (ANREC)
The The conferences are sponsored by the UNCST in partnership with its stakeholders and this consequently contributes to providing answers to ethical challenges faced by the participants.
| REC Chairs' Forum
In order to promote the ethical discourse and mentorship to upcoming RECs, the UNCST facilitated the formation of a discussion forum for REC chairs in the country. Quarterly meetings have been held since 2010 with the aim of sharing experiences and best practices that address issues associated with ethical review of research.
| The UNCST REC Accreditation Committee
In order to promote high standards of ethical review and oversight of research in Uganda, the UNCST formed the REC Accreditation Committee whose role is to monitor and guide RECs. 
| Establishment of the Centre for Bioethics
The Makerere University College of Health Sciences recently finalized its plans to establish a Centre for Bioethics. The Center is in its early phases of operationalizing structures which will enable it to act as a coordination centre for all bioethics-related programs.
It will also serve as a resource Centre for health-related bioethics information and link trainees to experts and other relevant individuals in the field of bioethics. This centre has been accredited and has been appointed to host the Uganda Unit for UNESCO Chair in Bioethics.
However, the centre needs sustained funding to be effective in promoting bioethics works by attracting the best expertise to participate in the ethical discourse on pertinent issues affecting society.
| D ISCUSS I ON
This article describes the development as well as the implementation and structural aspects of research ethics in Uganda. The field has significantly evolved over the past 120 years with many initiatives all aimed at sustained improvement.
In the initial period between 1896 and 1970, ethical regulation was challenged by the lack of regulatory systems or formal struc- The objective of the annual National Research Ethics Conference to a large extent is addressed satisfactorily as the number of the conference participants keeps growing (Figure 2) , and we hope the increased awareness will contribute to improved ethical conduct during research. These developments are similar to what has been experienced in the USA by PRIMER, 'The Global Forum for Bioethics in Research and the International Association of Bioethics. 32, 33, 34 In order to ensure compliance, enforcement of ethical conduct is complemented by research site monitoring. Though the practice of research site monitoring is not common in many parts of the world, it has taken shape in Uganda, and has been incorporated into the guidelines and to a large extent accepted by both the regulators and the researchers. 
| Lessons learnt
| Challenges
Attracting individuals into the field of research ethics with no clear career path is an ever menacing challenge because people need training that would readily result in employment.
Research ethics has been rapidly changing and this requires practitioners to keep up with the pace of change if any standards are to be maintained.
| Limitations
The study was a retrospective records review and the challenges of incomplete/missing records especially for work that was done so many years back are always present.
The review did not assess the impact of this bioethics development on actual practices. There is a need to assess the extent to which these developments have been translated into practice.
| CON CLUS ION
Over the past 120 years, the implementation and structural aspects of research ethics in Uganda have evolved through 70 years of no documented evidence of research regulation, followed by 30 years of rudimentary regulation while the last 20 years have shown significant growth in the regulatory system associated with supportive laws, policies, formal education and the institutionalization of regulatory processes and training programs. 
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